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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a method 
of manufacturing a conductive pattern which forms a 
highly fins pattern in a simpla process and has no 
waste liquid disposal problems. 

SOLUTION: The method of forming the conductive 
pattern comprises the steps of: preparing a substrata 
-for a pattern forming body which has a layer contain- 
ing a photocatalyst and a binder an a base material, 
wherein the wettability of an energy-radiated region of 
the layer containing the photocatalyst varies in a di- 
rection to decrease the liquid contact angle; forming a 
wetting pattern comprising a lyophobic and a lyophilic 
regions on the layer containing th a photocatalyst by ra- 
diating energy to a pattern shape on the layer contain- 
ing the photocatalyst; adhering a metallic colloidal so- 
lution only to the tyophilic region by coating the metal- 
lic colloidal solution on the layer surface with the wet- 
ting pattern formed thereon: and forming the conduc- 
tive pattBrn by solidifying the metallic colloidal solution 
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[ttttffiSOREfl] 

[ff*if 1 ] Stth , IwiESttJhtflMSfu ftftttg 

n* z m t s * x it^^ - > t -t & anttt^^ - 

ttW&irfrJBfc** Lx*;i^ - £B3jt L fclRtc . Ml Eft 
^x^^^-^BU^Jt® LTffiTf S X o tz-fflSXltt 

m^mmMztix^z z t znwtt -t&wmm 1 & 
a. 

[ §8*314] MtEftM$-#r#Jf±^x*;i^-BSjt 

was- loot l/^i^c i oiziTxfo &z.t zmmt 

[fi!*if 5 ] l»i53t«ttSE^»±fe:*J»t&^a3 o-f 
KiSfRfctf-f x*/Mf-#aa»3ixT v*$r 

vHWfl-fcfcwc 5 0 • iiitX'h K) . HMtS*ut»^fc*j 

wt4 o- OTrfc^ik^Wfafc-tftawiaij^feii 

y&^-tz mxfoz>z.tzmmt-?h mm 1 & » 
*im 5 4 xco^i*hfrcom%mt,zmmcommt±; - y 

uriv^ivmZis^&tfVi'u^yx'fo&z.tZ'ft 

WLt-tz mem 6 iett^mwf < * - ^»b6* wssjt* 



C»*3I8 3 matttUtfStfV isa^y-ytf. Y n s 
i X < 4 _ n , (ZZX\ YteT)V*)Vm. 7)V*uT 
)V*)Vm, t'-tl>m, 7x^Sifcliz,-K 

■f. nliO— 3iTtf)fi8rr&&. ) T-^§iisg^-fb 
1 84 fcli 2 SJiUiOjPTjc^iBl^i tL<ti* 

i mm 91 wtfb. mmmiji.zBfczti. < 
bi>m&tfttzixtzft!m!m®b. mmmi&M 

comfmvi&Ttttmzmitt&mxh&Mtiimit 
mbfrbK&j^-ymmmmwkwmthw-y 

mmix&^mizj^-ymz^v^-zmrt-h 
zti/zx'o. mmti&mmnzmmmmbMm.®. 
mm b * t mtivt' *?-y% MfSL-t* mti&; - 

y&ftiOMb. 

#i3a^ mmzm^-th z.b^zx'o. mm^mmz 
mxmb, 

mmm&^? - yn&m&imizttmLti&m-a 
mmzmitzitxmmft^f-yb-f&mfm^?- 
ymaa&bi^th z t timt-thmmaw-y 

[ mem i o ] mmtimzitm±.izt$v&£&a d 
tjV'>T4 o • ixrx'$> hz.b znwib-rmsm 9 ce 

[ IS*3S 1 1 i MIEilixe^L®*^ ^;U^V U x 
4^{il»*if 1 0 £HMWm*&W-yBim0m& 

XuTiV^ivmiiistthXV yn^yyXfo&Z. b z 

wekb-rhn&m immcomm^^-yB^^m 
mum. 

[ff*ili3] mttt>vji;#yisu*+)ryt>\ v n 

S i X ( 4 _ n ) (Z.Z.X. Y\$T}V*)Vm. 7)V*U 
/■K^f^SSr^L, WiTiV-n^isivm&tzWwVyZ 

7Ft. niio-3it^sstj>«. ) x'7jkzti&mm 
tekW) 1 mt 2 mxt^m^mm^m^ l < « 

z b ztm b -r umm 1 1 4 tzimsm 1 2 

imzm 14] fc , m&m±tzMiRisti* >y% 



!(3) 003-209339 ( P 2 0 0 3 -PA^tfeS 



mmxmt. 

m e#«?i&£ mizj - ymz^ju*?- &mt h z 

mi^f-ymzttmuz&mzu'f mm^mn^ 
xmm&w-yb^&mm&^t-yMfSJMt £w 
■tzzt zw®b^%mmt^?-ymm¥<nmmi 

[ 11*111 6] tn&Mffj&xw, ieawb»4HF 

IStf* ^-f*u&»-c* Stli: SrftlRfc -f &HfcRJl 1 4 4 fell 
m&g l 5 t^^Wtt/t^-^jSflseoWB^rffi. 
[ff^JS 1 7 ] 1WE4M!Wfc*«±fc:i3»t4 Alia o-f 

V^C^>T5 0 a UILT'£>9, mfttZtltz®ftl l Z& 
V >r 4 0 0 HTC* 6 i fc &tt8 fc -t* If *if 1 4 

1 6 tTw^tifr^mmnizmmnmmti^? 

1 mmn 1 8 ] mzmmfe; w - ym^xmmz , >gs 

i *^if*ii 1 7 iT'oo-ffL*^fMJS^iem 

[m&s i 9 1 m§BM&sm&xmtf. mmmm 
&**-v&*Tiv*i omm^zx'om^i-^xmx'hi 
z t tmkt-r&m&i 1 8 ^fa©^®^^-^ 

[ If *if 2 0 ] iffiXMtttf, IWfcf - ^v(Ti 

0 2 ) . (ZnO) . mtXX (Sn0 2 ), 
f^ylXbnyf)A (S rTi0 3 ) , Mitfy? 

x^-y (wo 3 ) % Mitt'xvx ( b i 2 o 3 ) , 

«s (Fe 2 o 3 ) ^sur^s imttiit2m 
a±.<owttci> izt mm t mm. i 

i it *ii 2 1 ] mmmtmiw-? y ( t i o 2 > 



[ imii 2 2 ] mtimm^mmm^ ? -y *<o** 

7C#I£ 1 0 0 i: Lfc*&fc, 7 •yllTC^'S 0 OJ^Lbfc 

LZtfbzztiiztzmib'rz tmm 1 

2 2£z-cv^i'tifrmmmzMm<vmm&^?-ym 

I msm 2 4 3 Ml E&JRa a -f mmfi\ «3 a 4 H 

i *» & ii^Ji 234 t*<ov ^■fti^commmzim 
comm&*?-ymf&fac?)Mmijm. 

[IMII2 5 3 Mie&JKatM HaRBE»SXSfc:*JW 

4 fviiix e y r? -f f ^"C* l> C fc *WA t -f^itl 
1 *»4>UI#3I2 4 4-C"cov^ix^If*iM^ietKo 

»«i*y ^ - yjemtvm&im . 
[it *ji 2 6 3 tfriBAJga aw mmmjxmz&v 

in&t-timcm i *^if jcti 244 x-wmum 
mim^ztm<r>mm,^^-ymm^<r>mtim. 
[ii*ii2 7 3 imisxjvmm?, a y9 : J* », v 
mxfo&z t *mw.b -thmim 2 6 tcettoaratt" 

yy*^^&%®m±^mb. mumm^m± 
tZs w-ymz&m^uj mmzmitzit&zbiz 
x t )j&is.zixt:&mmi$.mb zn-t&zb zymb-rt 

[ if *ii 293 mtb. mmu^zj ^ - ymzm 

mMzwu yyztt-t&Ktmttmb. msx 
nm^m±.iz<tm=i o-r mwnfflitz-t&z. b izx 
yimztifc&mmLmbtt-t&zb&fflsit-t&m 

[ mmn 3 0 3 mmtm^mtf. **>i>*-$m 

**«±^>awitt*iE-ffc$^ & £ b tfx% iftimmz 
i&z b zmkb -thwm. 2 8 4 tzmmm 2 9 tie 
mcmmaLW-yMim. 

[|f*«3 1 3 WE36ttK*firJi±fc:*ilt4*ll3n 
*J V 4 0 • JSIT-C* 4£i:^!tf^4:-ri» f f*Jf 2 8*^ 



!(4) 003-209339 (P2003-@jlSI 



J: 97BJfc$*ifc&«lflj£ftfc SrW^i k 
#«tt^-yffM#. 

[ If 3 3] k . twas»±tesl«fr < k t> 3fctt 

k, Mie^tt^-f ±c^JS 3 cm pagans: ©ft §■£ 
[ ffi$$ 3 4] Wtib. miim&±lz; w - vwm 

ti®$timt. mmtimzitm±.iz&m3n4 mm 
a mwizm-%mmt>K t>wmztix^ 

SrV wt 5 0 • VltX'fo 0 . MMZtltiffllHz 

fc^T4 0* UTT'S)i)^k5r!ff^k-ri»if5f<^3 2*» 

[ If 3 6] k , tWEatH-±til«Sr <bi>Mk 
M£EHb£tf&.r kicJ: O^fifcSiifcifcJftfflJSifofc 

f & c: k wmt -rzmimw-yj&im. 

KOivffi**"?*^ k «r«f ISk-f £ If *JH3 6 tclSiK 

^mtt^-yffMtt. 

^4 0* J^TT* €. £k£ IfSi -f l> If ;fcif 3 6 2 
[0001] 

zmmn tmm&mm tzmmzm ^zzt t^m 
%mm&>*f-yMmkv>mmmzm-thi><7)X'fo 



[0002] 

w&m£M*4M&t>'3* LxB&Ltimymmwuz. 

i-4ik^i0^$ii4. 
[0003] Lj&»L*3&«4>, -I<7)cfcd&7* hUV^7 

[0 004] ttz. x^U-ygjJBI8rfflv>**i6tJ:0 

ltX'%% fritz. 
[0005] 

[^BJ*^LJ:okt-4iSii] *HBK1 ±IEI8HaS 
lzmfrX%Ztitzhcr>X\ ftSS^A^-yJMtS 

*) . $ Mzmmnmt ^tzwm^^^m^^-y 

[0006] 

* Witt/ -c ? - y s: ffM-ri> vifttt^? - y jgjatrs 
k . ±imti^^-yfrmm^titzmm^mmm 

k . ±l5iS^itt/ ^ - y^^^ttfMtcft* 
UcMnn^f K^M^U-ft^-tirT^mtt/^-yk-r 

i»^«tt/^-y^j3)ci^k ^w-rs ; k fcwafc-r* 

[0007] *f6Wfci*Uf . CT^tirV 7/3- 

^2rffl^TAS3a>f mmt£miztt%z-£&9mz 

ftoZklz**). S^^JSaa^ HjS«Sr3ttt«** 

mm%xnx'$im&<i$mm%mm<&'*f 
- yZBfci- &ztrfx%&(7)X\ ffinxh -esff&i& 
^*tt/ ^ - y -zmm-h z. t tfxz h . 
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[0008] ±mmm 1 iz§m?)%,mzt5^xit. m 

mmM^A,T^xi>^\ *muz&^xn. ytnm 
cDftmitzz&mkn^mcomti&comkfiK ;u >y 

IzmtZ&XhJ;^. 

[0009] ±im *3f 1 & 2 l/ZMi^tltz 

ftwizn^xu. immiztmt&xoiz. ±ib^m 
m^mtf7>?mz&&. ±.izx.fm^mizttix.* 
ji^-zmmuzmz. iMzwmvmmzx o±ib^ 
fm-%w§3kwcr> y - y m^m^^-mm tut 

t&LTfrF^ft J; 3 ^±ie^M^^«*%M$ixT^ 

^jv^-mmkzx d < $mt& z t mm t & 

ft. Ltztf-iX. Il3n^ KSBKSr^illcJfcfcLfc* 

£fcj& I «rflBi: i Sr4*»4>'C&4. 
[0010] JJESWS«3fc:BB»S*ifc»!Bt:tJV^ 

etc ti ft ft 7 >y *-£*s# . x ^u^-mM 
i«^(7)7 •yfl-ir^fi^ loot Ltzmirtz 1 oj^t-c 

k&zttfm mmttmftizmh? 

tt««i: ^HT^jSiitt^llSSrjt^i: ft i * t 'C# 

[ooii] ±1611*31 1 a»&sfc£E4 iT-^u-rtL^ 
t 4 o • ixrx'fo hzt tm± lw ftimttm±iz 

n>f K^Sr#3t$^fti fc &X'Z%\,^ffi&tfh&fr 
bX'$>&. 

[0012] iMimrnm i tpbmcs&5 t-vwrtup 
wm&miz%mztitz$miz&^xii, m^meiztm 

*tt^h®x°bhz\btmt u\ *&.mz&\^x. 



$ ft w* *<?>Mm<WEm 

lz£ *)ffi®&t%h t\^tzW&X'hh. c\cr>£o%ft 

^□dfify ^ft ; £ L v \fr£*X'*> ft . 
[0013] ±IEII*«6fe:IE«$ii>t«iafc:*JV^ 
(4 . If 7 tiEIH- ft J 3 1 , ±l£3i-;U^ Aifjyn 

lt«a^ i: <0 aWltt<0H Sr^ # < -T ft £ t ^fgi; ^ ft 
<oT*ft. 

[0014] ±IBft*lI6 4fcii|»*«7fclEtt$*lfc 
JW8fc*JV^r«. H*ii8tiEiJ-tft«J:3(c. ±ie^ 
^•y^U^n^y^, Y n SiX (4 _ n) (c; 

isRTft ft . ) T-^£ nftas^^o i a * fcii 2 a 
ULh<ojp*^»i&&iftt> l < imuo7H^-mm^xhi> 
u isu v x-fo ft r t ##* L v \ ; j; 

Lit J: d *Witttf«WI:fcd«-4«ptt*«»"r4 £ b ifi 
X'%hfrbX'hh. 

[ 0 0 1 5 ] *imm$&9£R&th&o 

iz. mttb. ±mmm±izms&^ti. 'j?%<bi>%fm 
tf-k^ztitzmmwmb. ±mmmwm±.izB 

i&T? zirm izm& ft mx$> ft mti&stftm bfrt>% 

wmrnxmb, iMmtimzifflizw-ymz^jir 
x-imt-r* zbiz^y), ±mwmitm±.£.mL 
fflmb®m*mmbfrb%hmti&w-y*B&t 

mti&W-y&f&JLmb , ilfflWitt/t^-yAgg 
#*$-*ft^Jl3n^ K^^ffilSh , iffiJifittyt 
SMfTtft-1 4: $r#1Sfc-rft#'«tt^^-yffMf*:OS?3t 

*ffi^^«-rft. 

[0016] #3&8J3fc J:*Uf , iEaWUBWkl**^ 

z-£&zbi)^mb%K). jmmzmittiE/w-y&B 
±ie?intt^m±^ffMsnft£4:*^. k^m^ 

SiRit^mtt^^-y^ftSrssi^-rftcifc^ 
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[0017] ±E«W»B9fcffia^>fMB(C*JV^tt, 1* 

i o izimth x o mhti8MM±£.&»&& 

aMNc*SWC4 0* JaTC**ifc36W4U\ ilfttt 

[0018] ±ieif 9 4 fcu l o (cfSttaWHicis 
wcti. if^i lfcfBtrr 4J:o^ ±IBiItitt^-fk: 

4Wttk t-Tfi, x*/i^— #j^3ftTtv£v^tett 

[0019] ±mmm 1 1 &mztvtzmi£ti^x 
»i, n^igi 2^iEtrri)ctat^ UE^/i^v^yy 

HSMiWfc<0illMfc>3*«r*S <-f 4-1 kahili: 5:4 
fr$>X'1bh. 

[0020] jjeiwsb 1 1 twzmmn 1 2 sterns 

*ifc*!flfc*Jtvc« % n&gl 3£teirt4J:dt, ± 
IB^-^V^US/O^-y-y*^ Y n SiX 

niiO~3£T'<7)^&T'&4. ) "C^S^S^R-fk-^j 
1 Mt fctt 2 StLh<7)jD7j<^j3f Mfett 1 L < ti&Jn* 

ftmM^mxfo&xwytfo i/u*+ryx-fohzb¥ 

[0021 ]**:, *^BJ{ilt*iI 1 4 ICIEIW4 «t ? 
dtSfu x^;^-Silt(cffd^«m^ffltc«k OttM 

m£%timx%&ftMm£mtfrt>%2>w-yB!8. 

±1 E^BH^*!^'* - y«(cx*;Wf- SrHBSft 4 i 



[0022] *milz M£ . ±MMMm&m*im 
i K J: 0 . x*/WMH9tfcff 3ftftWI*>ftffifc J; 

<DT£>4. 

[0023] ±!Blf 1 4 iZiffinfflmztS^Xl*. 

3Ktt*BMMit:*«- 4 Mtt^f£M£i t **SWr 4 t ere* 
4 ZbfiWt U\ ztilzk 0 , ±ie^SII^*l±{ct3 
ft 4 x^^df-^'BSjt $ixT v ^ v ^WI**Jl3WaiW- 

[ 0 0 2 4 ] 4fc, ±f£lf5)<Jl 1 4 ifeJilS^S 1 5 C 

leuo^ajtcfc imii 1 6 tcietrr s «t o iz . 
'-/oyi -y ms, i L<te3zEw.mmco^-rtifrX'h 

Zb-tMmbKhti^X'hh. 

[0025] iMiamm 1 4frt>m$m 1 6 tx-^-r 
tifrc?>m#mz§m<omiizti^xii. mem 1 7 we, 
mt&xoiz. ±.mttwm£m±i l ztm&&m3u4 h 

X40* UlTX'h&ZbtfWtLW ±IB^Jl3n^ K 

mmiztti-mmv. ±a j: 3 ^KHAfc^nv ^ 

b WX'Z % v ttTtfitttf* hfrt>X'fo%>. 
[0026] _biBfS5f<3H 1 *^lf 1 7 * -C'^V^n 

-r-siatc iiB^im^ - ymiSJMmz . ^ms 

&-tz>4miiSLm&3iJLmttLxuxi>^\ ±sxm 
m&G®. mn&mtm. tmt^im^m^ mm®. 
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[0027] JJEWRR* 1 8 izimofttyiz&uxi*. 

imm 1 9 izim-th 4 ? , im&msm&xn 

±.mmmw w nut v mmiz xmz 
•t h TMX'h * .r t a u \ ztuzxo, ®mz±. 
mmn&'*?-ymm£-t&zbtf-*imb%*), m 

[0028] jjEit*^ i *» mim 1 9 4 xco\ 
fr<vm%mizimcr)%m<,z& uxa, tmm 2 0 tciem 
-r&idK, ±Mmfmt>\ m-it^^y mo 2 > . 

KffcE» (ZnO) . BMt^X (Sn0 2 ) . f-^yg* 
Xhnyf-^A (SrTiOg ) . mt? y^Zf > 

(wo 3 ) , mtv*-?* ( b i 2 o 3 ) „ axxmft 

S(Fe 2 0 3 ) ^4>jliR$ilS l®*7t(i2SW±c7) 

wg.x-h&zbt>m& l< . f-ctf«*JH2 1 Kiem-f 
s <k a uejtuwsjWKftf-^y (t i o 2 > 
;t#'#?4U\ zjmt**y<r>)^yY*?*r~j 
7^*)V*?—h*m^tztbffimb LX^X'hO. tso 

[0029] ±ISIMJ|2 1 KffimSftfcS&BJfcfcVvC 
14. HI*fl2 2fc:lBIW4J:3fc:. JJeJteHjBteWJKI 

a-rt-r 4 1 . t i Tvmz 1 0 0 1 Lti^^z. 7 y *te 
m&5 0 ow±btc&imx'7 vrnTtrntfimmisGm 
gmizistftx^&fflm&iimz&t&zbwnt 1 

1 0 0 3 0 ] 7 •ym7tmco^Af)mw£, mmmi 

S^t **5Tt It 4> h . 
[0031] ±IEII*II 1 a^fMlf 2 2 iTOVvtfh. 

3&»<oii*JHciE«^>wflfc:tj a, ii^ii 2 3 (zian 

SW> 4.1 9, ^4<#mtt^?-yffM 

ft£ffM"f 4 £ i: ^TTtgi:^ 4 frhXfo 4 . 
[00 32] ±IEfff^<JI 1 ft»6lf$4{2 3 4T"<Oiv<m 

frnmsmznmztitiWMizte^xii, mm2 4t 

[0033]^;, ±f Etf #if 1 *^IS*II 2 4 4 t'O 
^•Tii*^a*3StciE^$ii^%B8(=t3 v vctt. if 
2 5fcKIW-4J:5fc:, Jje&HncK HjS«JWSIS 

y ?m ttzitAtya-^j yymxfo -> x i> 4 v ^. 



[ 0 0 3 4 ] 4 fc JJEB jfcJl 1 *>£§f 2 4 4 T<01 > 

■ftifrwmxmzim $ futsMii t*s v \z a , n$g 2 

*jft&^«3o-f vmmnmmK yxjumtamx-h^ 
x i> i < . ^^+Tt> if 2 7 fcietrr* i 3 ± 

[ 0 0 3 5 ] 4fc, *^BJ(4!f*if2 8{CfE«J-tl» e fc 3 
mmteWfcth. *fHBfcJ:ittf. ±IE7ti4!M#^« 

^ - y t -r§ i t ^rsrii t & § cot-* s . 
[ o o 3 6 ] 4£ , *9mm&A 2 9 iciEig-r 4 «t a 

te^Rao-f K»»*Hfl:S-li:4 i fc lei 9»JSS*ifc 

»BJt**««-r*. *»BBfcJ:iifcr. ±IE3tftBI*W* 
Sr^-fi. ; b iz X 0 , S^fciliitt^l&^f ijffl LTi3l« 

m&^*-ym&ifkbi-z>zbtf^mb%&frt>x'$> 
tti. ±%mm-£mmtf'*f-ymzBf$,ztix 

[0037] ±!Bf**JS2 84^(4H*3S2 9tCfE®^ 

f6Bjt;*3^T(i. mzmoizim-t&xotz. jje* 
Ji«)iifitt^Wb&«, *w yy<r>n^.\izmmthh<nx' 

h ~> X h X v ^\ i co j: a ^M^f^ffltc «t 0 

*com-®(omti®.Zrt?-ymzmtzit&i>v>x'b'> 

[0038] ±IEIf * 2 8 304 T'cOV 

freom&GffiBtfWfflizti^Xli. lf*JS3 ltiea 

mmiztt-t&immK ^^-mm^tix v 
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• X 4 0 • IXTX'b hZb ififft L\>\ IMSXMU&lim 

&t>xhh. 

[ 0 0 3 9 ] ifc . *&BJliff 3 2 fcfSBW-S <fc a 

■r * awitaww . JdEawnaasfl«±fc^ ^ - y« 

^js**!iffi-rs. -^wmzMi, ±mmti&mm 
zittzztizx*)^ m,tz.mti&m&mmLx . & 

#^£=5:4. ifc* _bsE3teftHSI«OTH*5 i t^MStt^ ^ 

9 - vtmmm, l&v ^z t -frh , iss w^arettv 

Stfv n- * - yj£j£tt i i: iMm. b%& <r>Xh 4 . 

i o o 4 o 3 1 k . *mntm& 3 3 tietrr s j a 
iz^m&t. ±am^±iz^j:<th^tfmti^^ti 
tzwmtmmt . i.mtmmmmi.i.z^-y mz 
tfms iik . ^*)\s*-mm#<vmiimmfocoim 

[0041] *»BJfcJ;<Uf s ±IEiSix1±^<ft®£Wt 
?-y^)£tt>^4C:>5!^fg>&4m:'£>4. $ <b 

mmtfntu tx^zzbfrt,. iMimtimzimtfrnm 

tttfc-jt i , WWfV- yffMtt b -t& Z b imm 
btchcoxhh. 

[0042]^, *®mm 3 4 tuaw* i a 
&< i: hmmtfttziikmmmmb, ±ib^m 

b. ±.m%ii&mi\Lm±iz&mauj vmrnzmtz-z 

ZZblzj: *)Bf&Ziik&mwmb tt^thZb Sr» 

[0043] *mmmzMt. mmwmwk 



w-f 4 zbizj:*), ®%izmii&<mzmm tx , &m 

B&ZiiX^&Zbfrk. mW&M-y&lfWM* 

[0044] ±IBIf*JS3 2*^ff^«3 4 4TWf 

v^Hcfc^T 5 0 • PlkX'fo 0 . !Blt$ixfeS4i"(cfc 
4 0 ' JJIT-C* 4 z b fiWt L v \ JJEiih.1BWk 

fLtt**, ±&Lk£d%mMmzm^£i£. ilan 

&frt>X'fo&. 

[oo45iift, 3 6 fctem-f s i o 

^«»aJii:. ±.mmmnmm±.iz, x^;u^- 

i:-T4#mtt>^-y0^2:^-r4. 
[0046] ±IS^J8l^*«2-*-t4 

i o , mmizw{h*&ffct& z b . wi«r-f y ^ 

it&zb tf-aif&b =5r o . ®%t,zMm^m%mn&^?- 
vmmkb*thzbi?x*zk. 
[0047] &k±smim3 6 tettwftwfctjv^r 
w 3 7 tciem-r 4 ±ia^?i^*a*\ 

t> l < \i&mmvm v ^nK-fc 4 i k *to l v \ 
±te#f!¥i&*«#\ ±fe^«rc* 4 i t tc <t 0 » ib^w 

SSME^flfi ^Pfico'SrV 4 i b itt&b te&frtzX 
S>4 o 

[0048] JJOI 3 6 4 ^ttlftgtqi 3 7 (ClBtttO 

A*. x*;^-MRW**irvvarv^ayj-fc:j3i^ 5 0" 
JjLhT* 0 . mt $ <i3t«»fc:*J 4 0 ° OTT* 4 
ikj&«»4 tv\ ^CJ:^ ±iE^S^IH]fl«fft"C« 
^ttOHtfiJffl-f4^k*^tgi:=5r4^tA^ 
i0ififfi»lil*SWtt^^-y»ja*kr4ik*^ 

fgk^4«0T'A4o 
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[0049] 

comkumtixr/mnft; - y^mmzmth *> <nx 

I 0 0 5 0 ] A. #mtt^-yffMftO|gji;frj£ifc 

nuts. *%Bjo#mtt^°^-y^#:c7)SJi^^ 

[0051] i . m-mtmm 
mtm®fc^xmwt& . xm&mm&w-yB 

£>=5rl> - y £ffM-f l> ilixtt; ^ - y ffMX 

iSifcSMixgJ: , JbJE«h.tt'^-^««[tt««fc:ft 

[0052] zcdx o iz. ^mtmmcomw&^-y 
B&fa(o$m%mzt5\ ^•r u . xnui&wjifctt l r 
? - y«fcx*;^-Hsa<ft- s £ t iz x o . 

nmmv£M®cD^7-y±i t z<7)fr&m? n-r 

[00 53] £tf>J: 3*r, *Ha«DK«^»«tt^^-y 

i§3f&tf>— W £ jjrTt SOT* & . 
[00 54] £*>W(C*iVvt«, £-f. *&l±fc3ttt 

«**«2*qBj«s<vc** w-ymmfcrnm® 3 s- 

ffllW* (HI (a) #KL ^^-yJBBfc*ffl»RWI« 

US) o 

[00 5 5] HI (b) fcSc^-idfc, v^-y 



xm%5 trnt+t . ;ixt«t o. hi ( c > tc^-r 

J: 3 * XfltifftttJI 2 KMCSffittfltW 6 *s J: 0B» 

[0056] L*t\ ±&W->JBMmm&3±tz 
&Jg3cM HWKfr^lftclfilrf 4 £ i: J: 0 . MM®. 

i o , w - y 8 2 ±tc jfms *i 

[0057] J; 3 ^*HJfi®«^SttA-;?-yjg 

[0058] ( 1 ) ^9-yBfcw.mmwmwaM 

[0059] zcr>TMxmmzti&^?-yBtfZfamm 
n^fiii^o^M^^wJi*^ § tix % h t w» 

[0060] (3t«K^We) *«W:fflV^fLl> 

3ttt«*ifr*w, Mt^wy^tw^i, x^ 

[006 1 ] ZCOJ: 0 IZ. XJf/l^-JHWlc J; 

Jit aaf 5 i 9 (cx^/Mf-^w-^jjiBtSff 
aifcfcJ: 0. ^zmtiit^^-ymzmit^. 

wifttcomfmwi^ ^mmwm^-y^mm- 
hztmrntzi. ucff->x. ®mmzmm&^? 

[ 0 0 6 2 ] £ £t\ ffiftonwi tmtnmmn 
tf'i^mmx'b*). imtz&mzm mmizw-t 

4. 

[0063] JJBtttt»*#Jitt. X^=Sf-BBJttr 
-f HSfflttcSttSSatftj^S 0* ULh. 1ff£ L<ti6 0 

x^df-RgatL-cv^v^ji, ^mtmm^zto 
^xi*®M&tfm&zti&&-ftX'$> hztfrt*, mwt 

&&m?n4 Kiiiffiigt:fc^TM3n^ mm 
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[ 0 0 6 4 ] ±ia36*^*W«i. x^/hphr 
0° WF. mz20' lXTXh&Zbtftt£L\,\ x* 

S3 n mmt cotmm^ . ®&t&&m 
an^ mm^mmmzmtx . wmvmttizts^x 

[oo65] jfirti, ii-c^afK*isfc^)iSftkfttt. 
*«HSf4¥ (1*) iCA-zi) £fflivcss£ (v-f ? 

[0066] ifc, ^mtmmiz&^XJMLt:* o% 

yamiswazm v z comm&wawz y v 
mtf^zti, z t>izmmmttmmmc?)7 -ym-k 

TffiT-rs «fc o tiMsxMmirtmimaLZtix^x %> 
x < s ttz^u^-mttzx&mmvffimiz* o# 

hzb tfx-% httwmtttss. a izimmm^m 
mm^tix^xhx^\ 

[ 0 0 6 7 ] ±i& U: J: 3 *3K»tt**«fci3»*4 . ft 

aw* «k a yttzKmzti&mmwmm 
ma. &-rn>Bjm%i>cr>x°it%^&. %&mnz£*> 
x£MLtz*vOTW, sffiMt&btommEjG. h 
iwt. mm. *v>jmTX'±ttzti5&Mmmiz£ -> 

X. G®Mcofc¥ffimizmfcZRlttl>Vt%z.t>tiX 

i o o 6 s ] jsit, j: a teem***** 

[0 0 6 9] a. ftfcftM 

9s\t>ti&M*.&—m:*?y (Tio 2 ) . uwiSBfi 

(ZnO) s Sg-ftXX (Sn0 2 ) , f^yixhoy 

<srTio 3 ), mi^yyxv-y (W 
o 3 ) . mwxx-?x ( b i 2 o 3 ) , tsiviKbtt 



(Fe 2 o 3 ) 

t i &2 tm 2 m£ikzm& txm^&zt &xz h . 
[0070] 2(EHjtflR«fc:i3v^«. mz~mti-?y 

*~ \£m<nzmte-9yt>m&L^. n-?~em-m 

ytt.mBB&.&W 3 8 0 n mfeTRCfc* . 
[0 07 1 ] z\co£d%T1-?—emz.Mik*?ybl 

(flc) 1STS-02 ff»7nm) . 
(tt)SST-KOl) , «<!l?)iMcor^^ 
-klf^-ry^ ( Bffi-ft^ (80 STA- 1 5 
mm 1 2 n m ) ) ^ S:^{f 6 £ £ & . 

[0072] m&n&mM^wzyfflm&.m&%} 

imtZ&Z &<0X'ftt L < , 5 On mlTF** 

»4U<, 2 0nmJaTW3fe«««'ftffl-tS<O*«Hrt» 

[0073] *9mmmzm^bfthma-#iim+0> 

tmmnttMit. 5-6 011%, i?SL<(i20- 

4 o nm%<n®mx'W<.%.-?& z. t &x% & . * ^ » 3t« 

[0074] b . AW yy 

mz. *mtmmizmm-tz>s^ y/cov^nw 

SBfttA-f y^afttJtftHa&Wffl-rSi i: tcJ: Off 3 
^ (^1«) fc. x*;Wf-H8StfcJ:«3ia!«|o 

iii4>S:ffl*-&*)-frS;i:fcJ:0fifd«-& (H30 

mt3£x/m3<7)Bmiz&^xm^t>ti&JU ym. % 

[0075] OT. *"t»2tf5»JBtCfflV^il4yW y 

TiMH l . i omm&xi/m 3 <ojgastffl^ 

i-^h-hmm^m^zx'omm^m 
±.<omtL&z$Eikz-<t2>mffi&3i~r&j<4 yy\,z^x 

[0076] ±M&&2<mmzm^t>ti& , 

<?mmmizj: ottrnzti^x a =sr»^»^x*/i^- 
Srw-r^ i> nx'htam tps^^ns m 
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[0077] zcrfj: o &u yyim^m^n. mm 
itz-tt&z b tfx-z &Mmn*fttm^mwztt 

Zit&Z\bJ)WMb%&. 

[ 0 0 7 8 ] mz. ±ieH 1 «fcj;yi3«(: 

m^t>ti&. ytmm^imi / zX'omm^m±<Dmix 
m^tzit&mmz&wb -r&w y^z^xim 

Mtt?)3HIlJB(cJ: O^JBSix^^J: 3$r*vvBr£x*/p 
«\ ( 1 ) V)V*r)VRfcmz £*)9uu$.tz\$T)l<a* 

isisjy&ZttoHftM. mM-kLx±z%%>m$:$mt 
h *)VtiJm 0 yu^y , ( 2 ) «6*f4 Ji J»ifi4ttfc:ft 
iifeR jiEtt v 'J 3 - > Z%zm Ltz*)V$ ytfV vn^f-y- 

[0079] ±IEtf) ( 1 ) HRSC : 

Y n S i X ( 4 _ n ) 

-r. n{io~3 4-c<osgBrr*s. ) -ciSSJisssMfc 
i mt fc« 2m±ke>to*ttMm£mi> t < iz& 

bbmtiw at*, c^t-YT^s^i>a^sm(i 

1~2 0«0«SfflrtT*&i i: s^iffS L<. XX'ifi 

#*ism. 7h*i/mX'hhZbWK£L\\ 
[00803 ttz. 'Uyf'bLX. mz?)V*uTtV 

*)vmz^^htfv^n**rytm&L<m^hc\b 
•tfX'%. Mfomziz. -f^<r>7)V*uT)V*]Vi/jy<r) 

CF 3 (CF 2 ) 3 CH 2 CH 2 Si (OCH 3 ) 3 ; 
CF 3 (CF 2 ) 5 CH 2 CH 2 Si (OCH 3 ) 3 ; 
CF 3 (CF 2 ) 7 CH 2 CH 2 Si (OCH 3 ) 3 ; 
CF 3 (CF 2 ) 9 CH 2 CH 2 Si (OCH 3 ) 3 ; 
(CF 3 ) 2 CF(CF 2 ) 4 CH 2 CH 2 Si (OC 
H 3 ) 3 ; 

(CF 3 ) 2 CF (CF 2 ) 6 CH 2 CH 2 Si (OC 
H 3 ) 3 ; 

(CF 3 ) 2 CF(CF 2 ) 8 CH 2 CH 2 Si (OC 
H 3 ) 3 ; 

CF 3 (C 6 H 4 ) C 2 H 4 S i (OCH 3 ) 3 ; 



CF 3 (CF 2 ) 3 (C 6 H 4 )C 2 H 4 Si (OCH 
3 ) 3 ; 

CF 3 (CF 2 ) 5 (C 6 H 4 )C 2 H 4 Si (OCH 
3)3; 

CF 3 (CF 2 ) 7 (C 6 H 4 )C 2 H 4 Si (OCH 
3)3! 

CF 3 (CF 2 ) 3 CH 2 CH 2 S i CH 3 (OC 
H 3 ) 2 : 

CF 3 (CF 2 ) 5 CH 2 CH 2 S i CH 3 (OC 

H 3 ) 2 ; 

CF 3 (CF 2 ) 7 CH 2 CH 2 S i CH 3 (OC 
H 3 ) 2 '• 

CF 3 (CF 2 ) 9 CH 2 CH 2 S i CH 3 (OC 
H 3 ) 2 '• 

(CF 3 ) 2 CF (CF 2 ) 4 CH 2 CH 2 SiCH 3 
(OCH3 ) 2 ; 

(CF 3 ) 2 CF (CF 2 ) 6 CH 2 CH 2 S i CH 
3 (OCH3 ) 2 ; 

(CF 3 ) 2 CF (CF 2 ) 8 CH 2 CH 2 Si CH 
3 (OCH3 ) 2 ; 

CF 3 (C 6 H 4 ) C 2 H 4 S i CH 3 (OC 
H 3 ) 2 ; 

CF 3 (CF 2 ) 3 (C 6 H 4 ) C 2 H 4 S i CH 
3 (OCH3 ) 2 ; 

CF 3 (CF 2 ) 5 (C 6 H 4 ) C 2 H 4 S i CH 
3 (OCH3 ) 2 : 

CF 3 (CF 2 ) 7 (C 6 H 4 ) C 2 H 4 SiCH 
3 (OCH3 ) 2 ; 

CF 3 (CF 2 ) 3 CH 2 CH 2 S i (OCH 2 C 
H 3 ) 3 ; 

CF 3 (CF 2 ) 5 CH 2 CH 2 Si (OCH 2 C 
H 3 ) 3 ; 

CF 3 (CF 2 ) 7 CH 2 CH 2 S i (OCH 2 C 
H 3 ) 3 ; 

CF 3 (CF 2 ) 9 CH 2 CH 2 Si (OCH 2 C 
H 3 ) 3 ; 

CF 3 (CF 2 ) 7 S0 2 N (C 2 H 5 ) C 2 H 4 CH 
2 S i (OCH3 ) 3 

•*y&u y-rb Lxm^& zbizx<o. mm&^m 

1 0 0 8 1 ] ±iBtf> ( 2 ) coRmftHs U o-yb 

una. TKHR#c«Sii&«ttfc wtsmmf 
hz\btfx**h. 

[0082] 
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S i — o 



[0083] fc#U nU^I^^SiSTC&O. R 1 , 

>vmxfo *) s wucx&.wn 4 o %&T>'t 7 x 
x/k ^n^'Wfc^x 6. ri . R2 # 
x ^/umco i, <ntf$fiBx.*fi>*?—tf& i> /h $ < h <7) x* 

tt&K. W&XX *)Vm& 6 0 %&.±X'$> hZbtf 

[.0 0 84] ttc. ±M&*>vtf;xvisu*+rybt 

v ^cJ&SrsJvMry y'J3 y-ffc^Bj * yflzMS 1>X 
[0085] ( ftfiHMt ) ±IE» 2 <mms i.lF%3<7) 

[0086] £tf> J: 3 iMSi LTti. 
fflfci *»o#*3;ft&<r kick 93tD««^ 

(i) INIKKOL BL. BC. BO, BB^y 

ij -x^Kft*** , y-'j-tfymuz O N Y L F s 

N. FSO. «Hfff (ft) It-7nyS-14K 1 
4 5. *B#-f ^flS^I* (1*) 1^#777?F- 
141. 14 4. (ft) !7^-y'xyFF-2 

0 0. F2 5 1. ^dfyilK (ft) laz^/DS 
-4 0 1. 4 0 2. X'J-XA (1*) S707-HFC 
-1 70. 1 7 6m<7)7vm&fo&\imi<'Va->%<7) 

m * yftwimmzmf h z. t &X-* . t a , a 
y&Rmftmi 7-*y%%mmm\. m&mtm 

[00 87] 4fc, fm^VLWMizhs XW-)V7 

f-i^y. yru/P^^u— h. xfi/yrnei/yyx 
? y . p< 5 s * u # - jKU &ft fx 



y. tfvxi-uy. tfUBiflSt'xyk Nay> tftix 
xf;K ^'J/^y'xy ^';<yx-f $?v-;k 
UT^U;uxhU;P. xt7o^tH'jy, #y^7 
r 4 H . # !M V 7V y^o^- »J . jK 'J 
^(f&£k#T'#S. 

[0088] (7 -y*<7)-grW) *IHftJBttt=tJ^ 

m^wsmmco ? -v . 3e««^® t*t lx 

[ 0 0 8 9 ] 3 35^*Wr*3tll««^*«-C* 

w-yzmm-hzttfxzh. zzx\ y-mm. 

7 •/*-&W*0^ : 5rv^(i7 ■y3R**a<o^v^(c 
T . JiHC0a®W:bK LX 7 >y***Jt^*V^*» 

[0090] Ltzt^x, zcoxozmm^mzm 
Ltzig&xi>, znmm&imnMz&mzvj mm 

[ 0 0 9 l ] iiBLfc i d =5r. 7 •yXfr-frtr^Hli^^ 

BIWSilT JfM$n^ 7 -y 3R*^T**«ffiV VRffittfmit 
tsft-67 'y*-irW*^'. x*;Mf-jBW$<iTV^VH» 
^<7)7 -ySir^*^ lOOt Lfe«^t 1 0 JilT. if 4 

l < u 5 . rnztj 1 1 < u 1 jar-c* & ; ^ 

[0 09 2] i^io'Srigfflrtt^ifctiD. x^ 
jK*W«t»«tt^^->Sr»ja-f*ii:t=J:9, 7-y 

- yzB&i- hzb tf*!ffi b%*o. mm& < wmt& w 
-ymfmzft&zbtfX'Zhfrhxhh. 
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fc^ffiT* 1 ?, W^trxaatm^P^ffi (X-ray Phot 
oelectron Spectroscopy, ESCA(Electron Spectroscop 
y for Chemical Analysis) b i>fk%tL& . ) „ &ftX» 
strife. »*#W8Kfistf>5t*Wfc:*ffi07 £8! 

[ 0 0 94 ] ifc, 2|s^UtJB«(ctj^Ttt, ftM&t L 
J: -3 iz~mt^ yHflmtzm^ktltifi. 

i£-C^«fLTffi»flrt-4fc, f^y(Ti) tu#!£ l 0 
0 Lfc*§-&fc:, 7 7 f (F) tc*#5 0 0&JL ico 
*L<ti8 0 0J^Ui, Wfc#*L<»il 2 0 0tLhi:^ 

&jt*T7 -y* ( f ) Tim^mm^mmmiz^tri 

[ 0 0 9 5 ] 7 •yfj ( F ) #3im*ffJI££a?lftft 

**+3M£< 1" & C Jttffib .1 h *^^®(c*3ft 

HSSt LT 7 7 $ v - (t 

S*B5<0fflfflttfS«i: ^aWittWHSSr^li < ? h Z b 

Zfa±Z-£&ZbtfXZ&frt>X'fo&. 
[0096]$ .re?) J: o SflWStt^-yJBjSflc 
fc*jwc«\ x*;l^-£y\°;?-y^3tLTffM$ft& 
>?ffl$lz&lf$>y vmttAifi. (T i ) 
7Cfg£ lOOt L£%£K7 •/* ( F ) jmff5 Olii 
Ts L<(i20iilT. ftfcifilXfcil 0ITF4:& 

[0097] %am&nm#<?>7 vmrnt-Gmzzem 

0 . HffltiHgOft ^mtt^?-y?FMtt£t# * z b if 

[ o o 9 s ] c . mm^mcommifm 

IMLtz&olzj-jUtfStfV isu^y-y&U y?'b L 

yxtihwui j #v vu^+rvb *&w,zmtxW) 
mm bbi> izwmwzftWi Lxmmtmt t . -r <o 

^fijaSrS«±t^M-4 i fc te i ; t a*? 

xvya-h. xyu-a-h. f^^a-K n- 
;l^-K b*-h'n-Mf(?D^P(?^B^r&fc:j:0fT'3 



[0099] ^SfeJg&CfcVvCfi, II 1^ 

i fc^^aw i ±fc#*3itfc3fc*H*#** 2 1 * ^-r 

[0100] fflv^ft&Stt^^f 

« . aj&r § ?mi4v ^ ? - y&fcxn t *> tt § x 

[oioi] ttttmrntm^btLimm* 
mtt$>i><v. mummmy ovrnx-htx^x 

[ 0 1 0 2 ] Srfc, a^a®t^«4M^Jlt<7)^«tt 
XolzlXlti:^. Zc?)£o%:77J-?-mbLXte. 

%>zbtfx*%h, 

[0103] cmytt$) j&gmmzm^bti&w- 
>mimm&RM& ■** - ymzBfcZfitiwtm* 

BJ&%titzi><?)*m\>Xi>&\^. Z(0X o IzMftffiZ'fi 

z.*)i>*-mMiizmLx , 

Ltzifi^X. >*?-yBf&fom%Mb7*h~?x?b<?) 
(aa^-frj&CfST* 5 1 1 *» 6 , fSffi^rlS t ■!> i 

[0104] icOcfc o ^TfegP^^at LTti. a 

-t%h hmn b ytnm^m b comzB®.? h m& 

[0105] V^i*<X<?)*&t), X^U^-OBSJtti, ^ 

[ o i o 6 ] z<7a o KWft&nBmimt. mzm%. 
nti&i>cox*&%<. mtMcoBfmcoim*?. tmt 
^&x*>u*-izm-&mi\mizmtxm'gMtR2ti 
xm^btih. 

[0107] . x;\--y ^ u y^ffi, 

CiOJI^l 000-2 OOOA^JKc7)^ojU^<7)^JS 
xy\-> y V--y ^^fe?rffl^ 6 £ i: 7&<T' 

[0108] ffln^-f y^^t^-^yjsma^. 
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• amah* mmmm. wmmmn&y&mtttt 
m^ktLiwm'U yrt lxu. #v a s Mann, r 

t'xyur^rj— ;K -fe'^y. -fe;H3— 
Xit. 0 . 5 ~ 1 0 u m<7)mMftXi&.fet h £ h 

[0109] ( 2 ) awitt/^-^jftia 

« t *» <?> 4 * ®fitt; ^ - y £ JfM-T S ilixtt^ ^9-y 

[o 1 1 03 =sr*j, ^mmmx^o^)v^-m.m 

[0111] jlS-KOJ: d«:x*;Wf-jRBt(cffl^43K 
4 0 0 nmmT^iEffl. L<(438 0 n 

fr$>X'$>Z>. 

[0112] iOJ: o %z.*)l»*r-mMtzm^&Zktf 
xz&ymtLXi*. 7m?yy\ xfiws^'ivjy 

7\ **S>7yy\ Xdrv-77>-7\ -eoftiiS^cOTt 
[0 113] ±MLfzXo^M^m^\ 7*h~?Z7 

ZjtLti'W-ymMlzJ: 'onoUm^m. xdf i/-?, 
[ 0 1 1 4 ] x*/l^HiIt£i?LT^x*;Mf' 

[0 115] Z<vm. *«tt**JitftiJftL!3r3&«4>x* 
Hit $r 9 . S»*W*j|ltfi.tt^)S^k2rfi : a i fc 

[0116] *HSfi®«^t3{tSx^;^-Bg|«r|Sj 



ZiftLtz'*?- yx*;Wf -mi i> L < liv -if oJttH 

[0117] ( 3 ) iinn^ Hisaasnixs 

[0118] ±iE&«3o-r HffiSAIfrAitt. ftf«# 

if. *<?)i}m*i&i l zmiii$ti&i><ox'iz%< , ftfrwt 

ffiw i 3 &1f14^l^£ffifcMffi^£;fr?re& o f t J: 

[0119] *mim®£m^t>ti&&B,3v4 mm 

<7)%imt. 1-100cps.ML<IS5-50cp 

s. mzi o~2 0c p snwmnx-fohzbifift&L 

5 OwtX, n^Z2 0-3 OwtX^KHrt-CfcSii:^* 
Lv^. ±IE«ii J: Ofifffifeit/aS^fiv ffl>£ 
t J; !> i> coX'tefo hifi. %kixh <kW ^ - v <7)W9- 

tmt^t titbmmizm-r & z t tmmt 

[0120]$ biz. ±!e&JB3cM H«f«(ctJ»t4a 
ffiSS^jti, 20mN/mJ2JLh. $}& L<«5 OmN/mJ^ 
±, !Rpfc:7 0#i/mia±-C*&ik3&«jfiLv^ 
* { ±!B$Eil«J: 0«v^*&»4. S8f«tt1!l«fc:i3ft4««ft 
Sr7^^ < fc -S. i tfX*Z%\< ^miitffo 0 , -t^)lg«S8 

mimmzi>&m3u4 mmtfmf-r&-*iimtfb& 

8 0 mN/mOTtibS; L^t^l 
[ 0 1 2 1 ] C^i d fc. aissatJBWfcJflv^iiiAil 
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i o 1 2 2 ] tti. ^mummiz&^xm^ktLZ&m 

FMCffli^nS^lOlit LT(i. H£fe 

co 1 23] uzw~>x. *mmmtzt5\wts 

[0124] ( 4 ) Sltt^7-yfS!cIg 

mis; ^ - y t ■? h mmv& * ? - ymsu.wm*>ti. 

[0125] iC-CfflV^fL«Hft*ifei: L-CJijDJKW* 
*t-jRWt* 0,10 0°C~7 0 0°Cc7)$EB|*k #i 

t< u 2 5 o°c~~ 5 o ox^cosmfoxumzti. uufm 

IStl/tH:. 1 0#~6 0#<0&fflP^ #iL<li2 0 

[0126] < 5 ) #h»»w**:oi 

ii» ±ieis<ofl!it N ^mttw-ysw^sft-c^ 

# lt *> j: v \ ±m uzmmttmimm&xh 
&ig&izte. mm&w-yj&imi.izmsmw-y 
zmix^xh. mw&w->imKb-tiz.bim 
m.xfohz\tfrh , xie^gmw-y^ftM^ 

*xi>ffimcr>wnx$> &zt tf<mxh & . 

[0 127] SMgttW-y|KfcM\ ±.&Lti 

mrnvt; -W - ymtfcmx'ffi&L £ futwuHf * * - y # 
ffM$ ftfc«a?a o , tmwsv ^-yub\t. jje 

[0128] ^mmmcottmmm&jLmt. mt 

-yJE2j£ttffl«8i (H2 (a) ) «lttt^^-^8« 
lOiHHfe^SXS-CftO (H2 (b) K 

[0129] znimmtm&hmwte-timb t 

£>ftg>. 

[0130] ( 6 ) -e<7)ffi 

^^tcm^o^srjstifc^ij. #mew- 



b tch b nmz* mm&j w - y ^sj^-^^s^w 

[0131] *ntmmizi5^xii. %btitzm 
w&j^-ycommzn-thmm^miM^mm-h. 
nbixtemm&w-yi.izummz&f&r&x a ku 

[0132] 2 . m~ HfifcHttt 

*^ B Jo#«tt^°^-y^^ft^jt^^mz 

*u 'j?%<bi>fflmiteGzixtimmmwab. ± 
timmw^mmn^T^h-Hmz^itthmx'hh 

leSiitt^^-y^BfiJc^ii^iSfttt^-ftiaffi^, A 

x^i: . ±ie?ifttt^^-y^Mtt^^##t7t^ 
130^ HjsasriMbs^-c^wittw-yfc-raaME 

ttW-yffMXSi: ^*"tl> i 4: SrWat-f 4 few 
[0133] C^J; a 43IIMItBWMWtt' V-y 

?S14pIJig L few - y Sr Bffrt hz\b IMfaXb h . 

t&z\btfmfcb%&cr > X'fo&. 
[0134] Z\cr>£ a ^mtt^^-yjFM^Mjt* 

mt. mumsiz^i-xo^ mti±izmmmm 

Ml lZ&fS&h (H3 (a) #HS) . ±|E3fctt 

i±t«h.taHt«i 2*wm-h (H3 
( b ) #rs) . iwasntts^wB i2t,i3 (c)c 
S^idt.jfiaifcSiiiW - ytffitrtit: 7^7 

ftfc«k 0 , H3 ( d ) t^-f J: a k:. fflWittSHtfl l 2 

fttt^^-ysWgjSSft* (jlfttt/^-y^BJci 
S) . 

C 0 1 3 5 ] acfc:. ^^ilfttt^l^ l 2«B5tc. 
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• mtsiM) s ztizmikt&zbizx*). 

y*Bfct&<7)X'fo& (H3 ( e ) mmv&*?- 

[0136] VXT. Zcv£ o ^EIi«itttA7 

-yBfovwrnmsmz^x s #x^r t izmw-t 
i>. 

[0137] ( i ) ^?->Bm>mmmwiM 

mz^xwRth. *mmmmcD^?->Bfcfomm 
ummxmn. mmt. ±mmtf±izBi&zti. 

Mm±izBf&zti, **fr*?-mM®tt<7)Mtimm# 
(oimm^mTi-^ijmz^tthmx'hmii^t 
mtfr^z,^?- yBf&ftmmmzmm-t&JMxh 

[oi38] (wmsmm > xmummizm&XM 
mmmis < t ^mm^^-r h \><r>x-h o , 
mmmmtt)^ yyz^-t&m^iz. mm-mm 
mmxmm ttzmm^m t mmxb hcr>x\ zzx 
<vsmttm~rz>. fc«u mz.ntmnizt5^xi&. 
mmmmm±cr>mtimtmzmtt h <smtf%\ ^z t 
frb . yy &Mzittemtffim-f& zttzizmti 

o izmmm * mmsmm tc** § -tt *> <m&% v > . 
>m y?ztt&m&cDmm>immcr>mmij& 
tftLtim-mtmmtmmxh&cox. ztnz^ 
^xcomM>m^&. 

[0139] -if. ;u yyz^%^^<nmm>& 
wmcoBfiUimk lxiz. mm. x^vfvy-ym. 

if h z t tfx-% h . Esmmz i. *) ytm&wmm *b 
j&-t&z.ti,zx*). ^-%mx'fr*omm<r)x-*tt~? 
h^mmfmmt^-hzt^mx'h*) > ituzioifi 

ftl4£^±Oiifitt£%-^fc$-£§ CI b ti^mx 

fr^>mm<n?i.frtitchzbfrt>. suyyzm 
^&m&b itn Lx®mmzmtimzim±cDmtivt$: 
%<ikmthz.ktf-5jmb%& . 

m&itj-yy. mzi-fym^j-fycomMt&nijvm 

£ b tfX*% h . <*V vf, 4 0 0*C~ 5 0 O'Cfcfctt 
SMt:J:ot7t^-W^-7(:^ttL, 600 

o oxxnmmziiiXfri-jm^f-Tt.z&m- 



hZbifiX'th. 

[0141] mtit&mm) mz, mh.'&.mm^ 
^xmmth, ^nmmmiz&^xii. mti&sMm* 
izytfm £ a*?? & &w?ts: \^zbfrh. mmmzm-m 
&w-ytfm^<?>%m*&v&^im&'>%<-t& 
z b tfx- £ , n&n%mn&; - y&jm b^-hzb 
tMmbtc&vx'bh. 

[oi42] z.comxvm.imte, wmimM<wm 
izx wmmmkt&mx'fotimmzm%.zti& hco 

y?b WawttWtX'Bfcth Z b tffi* U\ Srfc, Z 

ax o <,z±^-mmmvfflm^®*wv yy 

vBfSJimizfflLxiz. ±.mm-mtmmb rhkt** 
cox\ zzxcommmm-th. 
[0143] immmtzts^x. z<r>mti®&iva<o 

0. 00 ljumj&^l MmX%lZbtmtL<. mz 
ifttLKliO. 0 1-0. 1 jumOiEHfi-t'&S. 
[0144] *4l^*fcfiV^T J^Lfc*4W)iWltt 

Ub(r>mtimz±^m^^^hzb^x'%h. x 
~>x. ^s=?n-f Ytmt*&%& {mm.) t$s.v& 

[0145] 2|s^ifi®«fc:tj{tsjSfLtt35Ht«{i, 

T(i. ^m=?a>f F?§?mM^-|.tgB!l!fl* i 5 0° liLh, 
»iL<(i60- feLh, ^7 0* PlkX'h&Zbtflii- 
£U\ ZtHi, ^t^-miLX^^WHWt, * 

mmmizts\ ^x immmmx ztL&mvb hzb 
Mfabv>i&te%tf>hz\>^&i. mmmfi+ttx- 

ZBj&L%^m®iz&x-&m3nj mmtm&-t&*i 

[ 0 1 4 6 ] ±IEj»h.<e^UB«, X^Mr'-B3 

vmmiztt't&mmfatfA o ° ot, »^t<«3 

0° ITF, St2 0' JaTT**ifc3&»#*U\ 

m&mtgLkiz&m^wi mm&'*y--yyt&zb 

[ 0 1 4 7 ] £**WitBWMfc:li. ±IE»H« 
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it&ZktfX'%&. 

[oi48] ( 2 ) mti&^f-yBf&xn 

x.*i\s*-**m?h ZklzX 0, JJEiBfitt£fl:JBfS 

mmxh h <Dx\ z z x-^mt^-t & . 
[0149] ( 3 ) o-r Kafaatftie 

&>*9->B&a.m,z£*) > mwm&tixmm&k 

[0150] ttfflmn&teuj mmmnLU 
t:m-mtmm?>&mau a mmm^xm t mn?*> 

h <7)X . Z Z X&WLWli i m-t& . 

[0151] ( 4 ) mm&w-vBf&jLn 

OTIS' t?- yB&mizte ft h , ^inn^ KiSJKS: 

?->Bf$a.mt fflmx'fo&?>x\ zzx-wmwitw® 
•f4. 

[0152] ( 5 ) nwmmixu 
*mmmi,z&^x&. ±m Ltmw&^?->B&a. 
muz . mw&*f- ymmztix ^mm& * 
?-y&zm£i-himimm3kj:mttLx^xi>£ 

#«C& 4 i k . JJEfOTtt'**- 

t/'^M^MS® tfOTttWBT* 4 m& . »HttSEf t 
Jifc J: r/*ttfiE«iaUiS:l^*-t* Igf*> o T £> «fc V\ 

[0153] *mtmmztevmmmmm£JMiz'i 
arc* h cox\ z z xcomwir^-tz . 

[0154] ( 6 ) *com 



£ zm-tz tiz£<o, mm&w- 

ycDmmzm<-t&£dizLxi>£^. z<r>xoiztt 
z k izX 0 , W^-^JTW C i: #«reg 

*3iSJ££fi±$i2:4.rh#-C^ BAR, ffitm!&£tft 
«i: ■? h Z k WX'Z h frhXfoh. 
[ 0 1 5 5 3 4fc, *HJtSS»fc:tiV^T«. #6*ifcSI 

«tt^^ - ^^>a*f fcstr 4?»ttifti±asst<oa**»i5> . 

[ 0 1 5 6 ] 3 . $=&St!IMR 

m%coim izxn tit mxh & towmm t 
fr^%&w-yBmkmwtewm%>w-ywt8L 
temmmmm t . ±&%tm%m& w - ymz*. 
*fr*-z<mtt& zkizx'o. iMzmmzmtizft 

k . ±a^mm^ ^ - ytm&L $ titzmm^mmm 

fc, il3n^f mmzmft-thZklzX*), n?-y 

zmii^xmm&w-yk^&mw&w-yB®. 

JMk tt-Th Z b^WOLk-rh hcr>X'hh. 

[0157] *mmwmw&w-yBmk<rm& 
-fimzMt. vtim&miizttLx. j^-ymzx.^ 
j^-mmzn ozkiz£<o. ttffli&mtffflmfWE 
miz±>o^?-ymzttnm£ztix . smwm&n 
-r&w-y*Bf&?$>zkimmk%&. zcowm 
mm lx . mtm ym^. y vw&tza o , ^s^n 
■i vmm^m^hzk t i o . ^t^^-y^t^ 

xmnrt-z>m&cD&m a o-r ««« t 

a*&twTfta^i:*«ff4Lv^ ztaz**). xiecfl 

[0158] zcox o t&w&>*?-yB&fo<mmi 
ma. miim4iz^xdiz. mtiMzmmum 
mi lZBmtz (H4 (a) mm) . mz, xib^m 
mmmi i±tz^tm&ai3imettt (04 
( b ) mm) . i^»i^*s i3c. §4 ( c ) 

-T i a C <xmk Zti&;*?-y&ffifrtit:7 it h 
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m . 

[ 0 1 5 9 ] i«03Ktti««SUB 1 1 #J$tfi LfcflR 

ascm^r vmizwmt&z am 

** (04 ( e ) #esl SMItty^-y^jCLS) . 

i o 1 6 o ] ar. zcox o %*mmtkmwBL*9 

4. 

[0161] ( l ) ^-yffMttfflMlillM 

mmazmti&ti. ^-^-muzwdmm^m 

[0162] atmmm > 43gmMK£&it6ftM 
mi/hs . ±ienxnssfii«-ciftBB l * i <o t nmx 

[0163] attim&M) mz, ttmmzmiz^ux 

J: 0 . x^u^-Hglt^tifeS^^WI^JB*^*?^ 
[0164] i««t o £#«fflfc£J|MU x^^-Bgj|t 
4> » 3S«IS^ft»XS*ff -5 X i:^< #»I&*J1?)& 

•*hw-y*j&f8frh z t #x-# h . 

1 0 1 6 5 ] £*s % i<7)#fi?l&*Jf<2. x*;Wf-JBW 

siis t^>-c*4*«. ftMrnmnmnizj: ->x\$. m 

. [ 0 1 6 6 ] 4fc . *£ffiUKfc:fflv ^n&^M»£JI 
k*W4 U\ Mz£ 0 . 4tt¥l$£Ji&<4MKi$ 

[ 0 1 6 7 ] iiT\ 2j^JEW<0#JBISfc*Ji. 



ffl!##5 0 • IXh, jHF4L<«6 0* IXt, 1$£7 0' 

fis M14^"+^T-=5r<. &JR=m>f K^iMXgt 
tty^-y$r^L^^«i^t4T'^JS3n-f 

mmtf£ t s l < &v ^ ^ -c* i. . 

[ 0 1 6 8 ] ifc, XIS»X -f Srfc^iSiStiiBiSKti 
wax £Hrm-f KSF?B[fc:*H-SSai*ft* i 4 0* W 

ttiswt3t3»ts twit nmmpi tfm^WrS 

«*t*JV^TfcAll3n-f HJfSltlitv^T L4 3 "Tfig 

z\x\ mfokcommiii. ts^nwmtz&^xmiL 

[0169] ^IWdB«^»|»4iifc:fflv^i k*<t' 
SHt&^r *«flll*K: J: § RS^Wft i t a^T* 4 . i 

1 0 l 7 0 ] *WBIW«fci3V^tt, WffitSI 

[0171] ii-t\ *»^^fflv^ni»seffl^ 

[0 172] ( i ) iSKWHblljH'fll 
i EfflBIMfe*^? 1 K (Sel f - Assemb 1 ed Monol ayer) <7)^ 

i.(i'Abraham UlmanH X -SIBIK "Formation and Structu 
re of Self-Assembled Monolayers" , Chemical Revie 
w. 96, 1533-1554 {19%)ifimiX^&. *I8SIS:## 

%mt$mizwt ■ ( isaaMt) L^ssm^t^ 
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m t ffl s^ffl-r ft c i: -e#> ft . r;i^ 

/I^9i5#t4#? H±#2&y^£y \° . y * y^fft m<?) 

«<Oitf>, £ft£j^£Ufc*>fr<7>8^io&£«« 
j£ft i BaaMk»4HF»WBft v * ft . 

i*ft) fc^ftffiiH^lIiHK (4M!H*i<0&ft*a£- 
i*ft) a»4tfP*Miffl*aiBK»jS3iifci*> (ft 

y^-y^timsftft ) t aeffliBMfcm^H 5 - 

[0 17 3] (ii) 7y/$a7-7'nyi7M 
(Langmuir-Blodgett Film)i4. *HJ:fc#jR§ftT L* 

wttmh wzmm-t&mm* 2 ascfl^ -y * y r 

14 («I2|S]1±. SWWt) lz$>$>bW£&. ttteh. 
-mz yy?*a.T- 7'u -y h HffM^ teMM^ 

$<xT«K»cv'Cy df Ufcwwiteswfc'r* . mm 

(4. un^Il^ifiCSLtoTffli^. <T.I(ctiSR& 

£ft. fc^fc^&^LfcfBI^WSKWLTJiST 
oi)te»L<as*4,*n:v*4. 

[0 174] (iii) aSfHffflt 
^S©^(Layer-by-Layer Self-Assembled Film) (4. 

ftfcLTfflv^i:**^. 4£< ?y Wtt^&m* 
mm%£cD$kffiWM£^-t i\b»9>S "an^ 

IfTOfflSfftB £ Wmil l>z L fc««»fcil^» fflf -? T ^ I, 



#'Paula T. Hammond t J; ft*£Jft "Recent Explorations 
in Electrostatic Multilayer Thin Film Assembly" Cu 
rrent Opinion in Colloid &; Interface Science, 4, 4 
30-442 (2000) tCpU^. 3£5©3tH(4. #t#|iE=5r7° 

®co®m-im-n <ie) m^^^mcomm-m 

ft AST* ft. 5yy'4a7-7'Dyx7M^)J:5l:I 
BH-^-^Un^iftfm^i&SSSr^. Cft 

5 A T- 7d 5>x -y MR?) J; o & 2 »5cW*Slffi|6itt ■ 

&zb%b\ mkvfmmi l z%^mfi,$:$k&< 

3TLT^ft. 

1 0 1 7 5 ] ^)KI^*^O^Jii: LTtt, ttJW" 
|> x -ilfil (c ts wc BBS* § ft 4 x ^af*- 

i 0*MWI**ft*^o«WT*fttf!»fc:|Rj6Sft* 
tiO-C'{4^rV\ ^W^aaffi: LXii, «aw$ft6x* 

t^fJiftS**. — iRWtCtt. 0. OOljum-^ljum 

[0176] ( 2 ) »SA7-yf«ii 
mz , *HSSSS«co^jBI^*y ^ - yjgjiUlS tov 

mzx.*)v*?-z*m^& z b iz i o . ±ie^ft?i^*/i 
jMx-hh. z<^ftmmk^?-ym$LJLmzmz> , 
L^m-^»«^iifttt^^ - vmmm t rnmxh 

[0 177] (3) ^Jlrjn-f KJWJHlRfliiS 

[0178] *lflll^l3 n>f HjSFia^SiS 

ft WX\ i C -C«IK8«*»-f « . 
[0179] ^MI^5&iiO^JS3n>f HjgiRKW 

K^M£M^-Tft?7i£KJ: Ofifo Zbtfftt L\\ 
[0180] ( 4 ) ^mtt^-yffMXg 
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hh<r>x\ zzxcommi^-tz. 
[oi8i] (5)wmmm^xm 
^mmmmiz&^xte, ±a ucitttA^-yKi 

tmsmm & mi-rixmx-h ->xi»x\,\ 
[oi82] ^mmmiz&vmm&uM&Tmizi 

mxh h cox, z z xcommr-gv%-t& . 
[0183] ( 6 ) zcom 

*mmmmz& ^xit, iimm®; - >&jm±. 

ynmmzmK-r&xoteix&x^. zoxoiz-tz, 
zbizx*), mrnvw -ycomxzTwz, z t imm 
b%&t nmiz , mm^ w - ycommmm^con 
mmizm±is-£z>zktfx*%. m&m, imw&wm 

WLbthZbtfX%&frt>Xfo&. 

[oi84] ttz, xmsmmzts^xn, n^titzm 
m& * 9 - yewmsmm ^zn-thmm^iMcom 
&frt> , nt)titimm&^9-y±t / z&mmzmf&-?i 

£olzLXi>X^. 
[0 18 5] B . w-yjBim 

mz, *miw9-ymf&mz^xffl i frr&. 

Zti?ticD^9-yB&mz^xW9l-t& . 

[oi86] i . m-mtmm 

t -f, *m&j -? 9 - >mim<m-mmsmz.'o v ^x 

ww* . ^wm^9-yBm^cr>m-mmm\i. 
mtt , ±tm&±t l zBf&ztitzx*>u*r-mi&'ft<o 

mnmmfocDimftcr>i&T^&ij\inizmki-&mxfo 
im&w9b. ±3swm&nm±£.. j*9-ymz& 

fflfiB&l i: £ 4 i b iW&b -t 4 & coX$> 4 . 
[0187] *^Ji®«C0^«'l4^^-yjFM«s{i. ± 



[0188] *femmt*>**. XMJK**JI±£ 

mm&*9-yi)Wf&ztix^&zk a><^ 3te*Hi**r 

l^^StJt^, 1 x 1 0 8 Q ■ cm-lxlO 1 8 ^ 
• cm, tfTt 1X101 2 o . cm^l X 1 0 1 8 Q 

titzmmw *9- y&im t-t&zt mm ttc&cox 
[ o 1 8 9 ] zco i o %*mtmm<vmm&j*9-yB 

2 ±aw - ymzBf&ztitc , mm®; *9 - y 8 b S: 

[0190] 2^atJB«fcfflv^^S s 3KMti«#*. 

«, ±abfc r A. mm&*9-ymmb<?>m£nmi 

[0191] 2 . fllZHMU*- 

, • *%.wnmm&; *9 - ymmtnM-m&miz 
^xw,m-tz>. *ftwcDmmft^9-yBfcfacom- 
mmmu. mtb. ±Mimt±iz^9-ymzB^ 

ffM^iX^^Sffi^i: £=frt* i t ^#mt-T4 1<0 
[0192] ± 

E3K»tti**Jit*^ft ; fc j: o . ®mz-mivtn£ 
&mm ixmm& *9 - y mm-ti z t immt % 
*> . fcx h%mm&j*9-yBfmb-t& z t mm 
btch. ttz. tmmmizMi, mm^mtiK 

^9-ymzB^tiX^h ZblzX 0, «Ntte'^- 

5«t*4. SWco«m®}5i*\ 1X108 

Q ■ c 1X10 1 8Q-cm, tfT'i 1 X 1 0 1 2 
Q-cm— lxi0 18 Q-c m^fflrtTfelxIi:^ 

[0193] a^MHdimd:. mumeiz^ 

•i-Xoiz. mttlb. Zcr>mttl±.lz;*9-ymzBi$. 

s titzmmttm 2b, z <w/emtttm 2 ±tjgj« 

$ *ifcilWtt/'C* - y 8 b i W^-4 i OT* 4 . 
[0194] *HJ6®^fflv^n4. 3fe«jaE^JB, 

mm, &m?v4 mm, mw&^-ymmnmm 

it, ±mttz rA. »€tt^'^-yffM#:oi?Jt*&j 
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[0195] 3 . m=mum 
mz . *m*mw& v - ymawm^smsmiz 
owe mm-t s . ^m^mveu v - ^js^ssh 

coi96] ^mmmmcomm^^-ym^mi.. ± 
< . mffunzmmvt^-ymi&ftt -t § ^ t a^um 

[0197] ifc3*3SfiS8Ra>*§£\ mri&StfVatlz 
mmtw-y&jmztix^&zbirb. mtiteSMk 

m&m%$&tiifiK lxi08Q-cm~lxi0i8^ 
•cm, fpX'i> 1 X 1 0 1 2 Q • c m~ 1 X 1 0 1 8 Q 

• cm^llrttfcSit^HU^ ihW). ft 
- yffMtt i: f & z t tpsrnt % h cox 

[ 0 1 9 8 ] ZCO J; a fci^lHllt^Wt^-yJB 

i±(cffM§n/s^M«»iiii it. zcommmm 

m 1 1 ±»c»JSSfut«Hffi(IMtl 12 b. Zl>lzzco 

mtiitmm l 2±fc^-y^cffM£ft/L^mi4^ 

?-y8tm~?&i>cox$>&. 

[0199] a^iitsMKfcfflv^ixs, ftfttMss, 

yMMfli JMLt: r A. SMMfcfC^-vJBjSflc 

& j izts if h w-zMtmrnxtm itz & <r> &m 
^&zt mmx$> & cox\ z z x'commimm- h . 
[ o 2 o o ] 4 . mmmtmm 
mz , *%mmwsL> ^ - yMjmnmmntmniz 
^xmmth. $mmm<m%&^?-yffiim 
a. mttt. ±Mzmt±.i,z'j?%<bi>fttmtf-&3iZti 
tzimummb . iizmwtmmi.izj^-ymz 

[0201] ^mtmmizxtitt. iMzmtiimitmz 
^-th zbizxri. m^zmm&cogzmm ix . &js 



ytmm^m^n^m i &^< . «Aff&*« 

tt/^ - yBfcikb-t&z b tfmtbZ&coxb h . 
[0202]$ &(c, *9lit]|»K(c J:*Uf . awnB^t 

HtSUS*^ 1 x l 0 8 Q ■ cm- lxioi 8 Q • c 
m x efrfi 1 X 1 0 1 2 Q • cm-1 X 1 0 1 8 Q • c 
mOigH|*|TS>i) C i: & tV\ ^fLiCct 0 . ffiltl 

mm& 19 - ym$LW b-thzb mm btaht-hxh 
t. 

[0203i^j;o %*mimftem&w-y& 

Mf&ztiKftMmmmi ib. zcommmmmi 1 
±^^-ymzmf&^titimti^mmi2b. zco 
;-<?-ymzBfcztitzmtitmitm 1 2±*=»«sn 
izmM£w-y8t&irr&t>nx'i>&. 
[0204] xmummizm^btiz , ^stwiii. 

«o«jfi*s j iz&ifzmzmimmximuz t>cozm 
\^tzb mrnxh h cox\ z z wwtets . 
[ o 2 o 5 ] 5 . ms.mtmm 

mz , sM&^VfEtt^ ^ - ^Bg*^EHSfiHSai fc: 

%<bi>%mm^%ixtzfflmwmb. ±ssm 
mmm±iz&&ztifcx.*;],¥-mmttcoMti&& 

hZb\,z£r)BfoZ1xtz±mmMb*tt&'Zb*® 
mb-thi*<7)XfoZ>. 

[0206] ^mmmizxtiif. ±mm\tmm^ 

^hZblzk*)^ «MUdfiatttf«SflfflLT, ^JS 
Hit - £ b it 

-y&mmtmL%^zbfrt>. wmtzmmt/w- 
ytfmmcDm^£%ii$>*immm< . nAftsm 
tty n-^ _ y jgjsftc t -t h z b tmm b % h <r>xfo h . $ 

Zbfrh. mmh; -ytfmfSL ZtiX v vfir i ^fflWi , 

awittswuia^ antttofffifcrj: ojfm$^tv^*i 
^•cft ott, wm&w - yj&tmtth z b mm 
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0 8 Q • cm— 1 X 1 0 1 8 Q • c m N 4>Tt> 1 X 1 0 

1 2 q . cm~l X 1 0 1 8 Q • cmtnm^ftT'fohZ. 

[0207]C?)J:o *#SSfldIl«<9#«ttM?-yjB 

1 ±fc^t^-y«(c»jSSitfc3eitt|>MHi 1 1 k , £ 
^ftMMIill l±fcJBi«S<ifeSWHHMWl 2 
k. ;<«itt^fUll 2±teJBjfc&*ifca«tt/'C*- 
y8k£W?-SitfrC£>S. 

[0208] *msamtzm^t>ti& , ftatftKaJi. 

^ffM^i^ti, _B£U: A. ^*4^?-yffMtt 
[0 2 09] 6. g57^UIJB« 

*SfiRR*«. Sttk , _LiEStt±KiJ«5r< k t,3C««*« 
*>WrHH9tfc# a #WB8*>fMifc: J; 0 #»¥l$*3 ill. 

[0210] 3^ttJBtt<^»«tt^^-yjgj«(Wi, ± 

cosm^aj mmizm-zmtmb. mm^m^ 

M^n^ F#$£tt*$tf!,>rk#^tgk3r9. 

[0211] tiz*mam<w*£* ytmmmm±i l z 

•cm. Tfc lxlOi 2fl. cm ^ lx ioi 8Q 
[0212] if^ aMK£^?->tf>Jf H£, ^M»Bft* 

#\ 1 x 1 0 8 Q • c m~ lxl0 18 Q-cm, tpX' 
t>lX10 12 Q-c m~ 1 X 1 0 1 8 Q ■ c m<7)t5H 

[0213] 3j^M0nn^Hin^tt. mana 1 o 



fc^Ti 1W1 ±tc3fcftHIM!aJB 1 1 AW$ 
*u ^ftftlMJI/ll l±.lz#fm&mi 3jWESS3 
fif fe 0 , C *>#»I£*J1 1 3 jWMBH*;5*ifc«#<o 
ftJUMJIil 1 1 ±K3S«tt; ^ -> 8 fifc i 

[0214] ^msmmazm^htu . ^aiMs® , 

JEfofcfrS^M:, iiSiLfc r A. S»tt/^-y»jS#« 

6Zb i)**imX"fo h 0)X\ Z i TOBMBIiW-ti . 
1 0 2 1 5 ] Jflrts, *«HB«±IEII*t®HSfc:RBSS^* 

mmxn&mizsmztitzmmfSMbnnmzm- 

[0216] 

[0217] [njfififyi] >r yrne^r/ua-^sogtc 

7;^n7^^5 >-#±J&fr-C*£>MF-160E (ffif a 
h-^A7D^7 (1*) iS) 0.4gkhU^h^fv- 

3 ) 3g k 3tftBSE-C* « ~ IHfcf - ^ ^^^K^ftcfls-C* £ STS 

-oi m&%. Gmrnm m) m 20gk£*i^u 100 

[0218] *«#5X±fcJ3e*|j£tt**tf yn-* 
-ti OM^L. 120*Ctl(WMaw9aiyi!!S*ff 5 ; k 

tJ:*). ff$0.2/tm«O3tttBSE*W«S:®JSL3t. 
[0219] 1 OOumCD^J >&Xs<-A<7)y* h~7 
AtZm^Xmit (365nra 500mJ/cm2 ) U 

[0220] *S!ftg|5. f **>^>«8ffltt<S«C*JftS« 
3^ («S20wt%) (=«r*SfWW47 2' 

•C*0. H^gB. ^=flr*>t>iH?Kttffil«K:tJ*t4»«ft« 
9° X'foitz. 

[0221] ±ie*M2:^3a-f v?mm (m$2(*»t 

X) IZimi. Wrm/sec.X'mi.tf&ZblZj:*). mm 
ttffi«±fc:*>*_t!ett 3 a H*»»»«^ ^ - y^tc-ft 

•CT'2 O^raliD^f £ £ k K J: 0««±^*<^^-- 

[0222] [mmm2] A V rn h-;W7;U3-;U30gt 
7y^o7;W^y5 >-^'±fiSt^-<:'$)§MF-160E ( fS P a a 
h-n/a^7 (flc) S) 0.4gk h IM h^fy 
^f/^7> (mS^'j3-y (1*) ffi,f n ^TSL811 
3 ) 3g k atftHSET * S zmt+ 9 >V>*.ft®LteX'b h STS 

-oi mff a %>. jsmmm m) m 20gk£?s-£-u 100 

[0223] ««#?J*±fcJJEfflJ«ft£.Xtf 
-tci OM^L. 12(TCT104Hao«««ffiitfT 3 i k 
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[0 2 243 1 0 0umCD7 4 y&A^-X<V7* h~? 
*7£fflWtg3fc (365nm 300mJ/cm2 ) ^ ^jj^-fpff 

[0 2 253 ^mtm. ttbhmm&mmzmhm 

3 0° T*o3t. 

[02 263 ±IBS^^§g30-f («Jg20wt 
%) fc«»U 10«m/sec.-C*gi*±tf&ii:t«J:"9. Sffi 
ttfW±te*>*_tB«3 o-f F*j§«#W -yftfctt 
#UTV^. -KOfcno-f YimW.WV>-y* 3 0 0 
•CT' 2 04HBHIIS**- & -I (C J: 0 £8U:fc:«aW 

[0 2 273 3 3 HJfcffl 1 fc ft&C iZltfm 

[02 283 •«:*>%«BittfllWfc:*j»tft« 
3 CM (jftffi50wtZ) tC*tt£i£ffllfMi7 8* 

1 1° 

[02293 il2«^3n>( K**g?& (?HJS50wt 
X) fcSHtU 10im/sec.-CII#±ffSii:k:<):0. ffiS 

*l/CVtf£. IOian>f H^fcjVtt^v^— 0 0 

[02303 [Jt«w i ] yra tvur^3-;i^30g 
K 7 /M-n r/Mf 5 y#±j&*K'& & MF-160E ( ffi 

A&« h-^A7W?7 (#) SS) 0.4gt hU> 
Wf/l'y^y m&^Va-y (U) SL iSiffrfeTSLS 
113) 3gfcfttt»£-C**^BMfc?-* y<0*4m«rc*4S 
TS-01 (jtHfrfe, (ft) £) 20gfc£«£U 10 

[02 3 1 3 WM^7^±^±ISffl^Srxty3-^ 

-ci DMffiu i2(rc-cio4Ha<?5!iaft«^*fird i 

I,ZX 0 . WS0.2/imO3fclttl**Jit»*Lfc. 
[0 2 323 1 0 0 jumCO? 4 y&X^—XCO?* b~? 
*7*m^XWt (365nm 100mJ/cm 2 ) U %m&^i 

[02333 *svm. tth-hMMftmmizMim 

rm-f (iftR20wtS!) l>&j)!ltf3Ji7 2 0 

4 7° TAofc. 

[02 343 ±ie*M^iB^n>f HtK^M (ffig20wt 
Z) t«8IU 10ra/sec.-C§l*±W%#, 

[02 353 [Jt«0!2 ] 4 V7'atVW 7^3-^3 0 



sizh V* h^i/X+JUi'jy (»2y'J3-y (ft) 

m. mtt&ismv* ) 3 g t %xm?*> & ~wm- 9 y 

&STS-01 (i$q a n £, 5lE(£3g (ft) m 
20gfc£fi£U KKTCT^IBBRfPL, 7 -/fit £-£rlTL 

[0236 3 W«#7X±fc:_kfE«J£!»£* fyn-^ 
-fc ck 0 MTU L , 120°CT10#^i£$*!UI 0 £ fc 

[02373 lOO^i mcr>74 y&XL—XC07 * K"7 
X^SrfflV^•rll^ (365nm SOOmJ/cm' ) U 7feM^#^T 

[02383 ^hhmmmAzan^m 

h'7j<^ (vS^20wt%) &fiftttfl«4 5* 

1 0° T*->fc. 

[0239 3 ±ie*«S:ig3n>f (?ft^20wt 
%) tC?S>*L, 10nun/sec.Tei#±(f^*\ SE?K14^^ 

[02403 C^*6M4 )|g|fiM 1 i: |5)«(c LT^«-& 

act, ±ie#iH4^'^-y*«$it^s 

SS:PH13 W^bXf f ^ A*>'±fi!c^T'* S T/^ 'J 
*J8S»c 2 ^ISRft« L . -e^f^. 7j<tc J: oT 5 flfal U > 

[0 24 1 3 (HliS0ij5)^ y/D tVPT;!- 3-/1-3 Og 
khV*b*i'X1-fri'7y (GEM^yVa-y 

(») H. TSL8 1 13) 3gfc3t««IS!R«3-T^ 
y^J-C*4ST-K0 3 (5SS^(1*)^) 20g 
fc£S£U 1 0 0t; , C2 0»HiaWLfc. ifLSr^fy 

[02423 ±te^$7$3Jf ffljffijfc^ 5r . itJXWSL 
Hz^ya-^-^zX^ommL. 1 5 0°CT'l O^Pal 

*0. 1 5^m) JMUc, 
[02433 ^ 'J h*«±j$^JL- b* 

nyZ4 0 0 (Zg^'x-f^M) 2g^^Dn^^y 
30gtl, 1, 2-hU?nnj^?y7 0 gtlzmm 

fliU 10 0°CT"6 O^W^SHH^ffo i fctcJ; 
9. jaW*4MBI**JB (J5»0. Oljum) SrffML, 

[0244 3 iWV-yjBKHtjiai^ 1 0 
OumCOy^f y&X^—X<r)7* S:fflV->TiSE 
7KtB5y7°tCj; D^Tfe ( 3 6 5 nm 5 0 0mJ/cm 

2 ) l. toffltem*ftm&LmfmmRt:w-y 
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mm (mm2o%) tcommM^mmnm^m 
(w,m&ffim¥ (m mca-zsl) *m^xw& (-? 
Afuisv yi/frvmmmTLx 3 omk) Ltzm 

ZtlZ'tl. 6 5° b6° X'foitz. 
[0 24 6] -f^y"x7hgi^^, §B3 

mm (m&2o%) a?Kttii«fc:fj*$-ti\ 

ZtHZ3 0 0'C6 O^mU^ffV^^^, 
[0247] [HJ&tfi|6M V7°nt°;Pr;U3-;U3 0 g 

thV*h*^*J-Jl>i/7> (GElgy'j3-y 
(80 SL TSL8 1 13) 3gt3feiOil3-f^ 

yymX'hl ST -KO 3 (5Mt (t*) M) 2 0g 

i: £& a tltrU 1 0 0°C-C2 OttffiMn Itz. ZtlZJV 

[0248] ±mytfmmmmmmm^ > 

±^Xt°yr?-^-^J;t9M^l3L. 1 5 0°CC1 0#H 

^*5aiiSrff o ^ hied: o . ^Bj^84«a« m 

^0. 1 5//m) £^J&Lfc. 

[ 0 2 4 9 ] mz^ A V7Q tVUT/w:3-^3 Ogh7 
/Wor/Wy^y (GEI2y'j3-y (1*) ) b 
Tb7*b*^^7> (GEHyU3-y (ft) ) 3 
gi:0. 5$©&1?2. 5gi:^?F K -^L8B#ram#t 
fc. ZixZJ VTotVUT^n-McJ; D 1 0 OfgK# 

[0250] tnmtimzitmmmtfmz , ±ie#M$ 

»f ±t.x t° y 3 - ? - 1 J: D L s l 5 0 °CT l 

[02 5 1 ] ;WN7-y»ffllt^, 1 0 

^IB^yrtiORit (36 5nm 5 0 0mJ/cm 
[ 0 2 5 2 ] £<0 i: *m%ffiBXfimmiiM®b «S3 

a>f (ins 20%) tnmmzimmmm 
(w,mm®¥ (») «ca-zs!) ^ffl^Tiis (-? 
-f ?o ^ u y itfr^mmzmT lx 3 0 &«i > use 

8 0° b8° X'foitz. 

[0253] mz. ■iyfi'x ybmw.zm^x. 

Clil{C3 0 0°C6 0#<3ffia£tr^^3-ti-/£. 
[ 0 2 5 4 ] ^tc, JJea^tt^-yjWBjfcSftfcS 
1K$r PHI 3*>*lHb& U *72»tf±&ftX°foZ>T)V*l U 



5 ftlBBKR t . #C J: -> T 5 #ia 'J ^ 

fc. 

[0255] 

* * . -tot. flfffiirxs-cfSKS < Bwais^wMfc' n° 

f-yZBffct&Z b tfX'% h<F>X\ 13^ h-CWflMffl 
[HBO®#=5:UiBfl] 

CHI ] *%BJOJi«14^^-yffMf*0^ji^^- 
[02 ] *^BJc7)#«e^^-yffM*<7)M3t^o^ 
[03] *^BJ<7)««tty^-yffM*^ji*a^ffi 

<omzm-txmmx'$>&.- 

[06 ] *fflwmft&'*?-yBm*<m<m*7Ft 
mmiwmx'fo&. 

[07] *^co^«ttM^-yfM*cOffic7)M$r^-r 
[08] *^^mtt^°^-yffM«sc7)ffe^(5ij^^-r 

[09 ] xmiPMi&w-ymmtomnm&m- 

[010] *^^«14v^-yjfM^ftUO0iJ&^ 

1 - s« 

2 ••• mm^m 

3 - ^^-y»«*fflatK 

6 - «»Offij« 

7 - mmnmm 

10- ftWHM 

11- ^M»a* 

12- ainttSMk* 

13- #jS?&SJS 
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(b) 



HI ] 



[02] 



(a) 



T 



I I I 1 1 1 1 1 I I I—' 

^^^^^^^^^^^^^^^ ^^^^^ 



r r i 1 
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WSS/X/SSSS/MMVSSSXSArSSS^^^^ 'SSSSSSSS/S//SSSS. 



,8 x 8 



(b) 



^3 ' 



7 6 7 6 7 8 7 



[03] 



(a) £ 



<b) 




[05] 



.8 .8 



[H83 



< 8 



.It 



12 12 



(e) 



I I 1 II 1 I I 1 I h- s 





[06] 



[07] 



8 -8 ,t ,8 ,8 J 
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[H4] 



[H9] 



(a) 



-11 



J 2 f*Jil 



,12 



-13 

- n 



7 — J 



1 1 1 1 1 1 1 1 1 1 1—' 




(e) 



r r 5' 



. 13 



[HI 0] 




F^-A(##) 2H097 FA05 FA06 FA10 LA09 LA20 
4K022 AA01 AA42 BA15 BA22 BA33 

CA03 CA22 DA06 
5E343 AA02 BB23 BB25 BB60 BB72 
CC22 CG2 CC54 CC56 CC76 
' DD02 ER35 ER47 GG08 



